DIALOG(R)File 352:DERWENT WPI 

(c) 1999 Derwent Info Ltd. All rts. reserv. 

008461684 **lmage available** 
WPI Acc No: 90-348684/1 99046 
XRAM Acc No: C90-1 51 375 
XRPXAcc No: N90-266400 

Electroluminescent device - has semiconductor layer of conjugated 
polymer between electrical contact layers 

Patent Assignee: CAMBRIDGE DISPLAY TECHNOLOGY LTD (CAMB-N); 
CAMBRIDGE RES & INNOVATION LTD (CAMB-N); CAMBRIDGE RES & INN (CAMB- 
N); CAMBRIDGE CAPITAL MANAGEMENT LTD (CAMB-N); LYNXVALE LTD (LYNX- 
N); CAMBRIDGE CAPITAL MANAGE 

(CAMB-N) Inventor: BRADLEY D; BURROUGHES J; FRIEND R H; BRADLEY D D C; 
BURROUGHES J H; BRADLEY D D 
Number of Countries: 020 Number of Patents: 013 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Main IPC Week 

WO9013148 A 19901101 199046 B 

AU 9054285 A 19901116 199107 

Fl 9006271 A 19901219 199115 

EP 423283 A 1 991 0424 EP 90906272 A 1 990041 8 H0 1 L-033/00 

1991 1 7 

BR9006718 A 19910806 199136 

JP 4500582 W 1 99201 30 JP 90506028 A 19900418 19921 1 

US5247190 A 1 9930921 WO 90GB584 A 1 990041 8 HOI L-029/29 

199339 

US90634117 A 19901228 
EP423283 B1 1 9950 1 25 EP 90906272 A 1 990041 8 HOI L-033/00 
199508 

WO90GB584 A 19900418 
DE69016345 E 19950309 DE616345 A 1 990041 8 HOI L-033/00 
199515 

EP 90906272 A 19900418 

WO90GB584 A 19900418 
US5399502 A 19950321 US 906341 1 7 A 1 990 1 228 H0 1 L-02 1 /44 
199517 

US 9350348 A 19930505 
ES 2070320 T3 19950601 EP 90906272 A 1 990041 8 HOI L-033/00 
199528 

JP 10092577 A 1 998041 0 JP 90506028 A 1 990041 8 H05B-033/1 4 
199825 

JP 971 16159 A 19900418 



JP 10092576 A 1 998041 0 JP 90506028 A 1 990041 8 H05B-033/1 4 
199825 

JP 97116158 A 19900418 
Priority Applications (No Type Date): GB89901 1 A 19890420 
Cited Patents: S.JnI.Ref; EP 294061; US 3621 321; US 4672265 
Patent Details: 

Patent Kind Lan Pg Filing Notes Application Patent 

WO 901 31 48 A 37 

Designated States (National): AU BR CA Fl JP KR US 

Designated States (Regional): AT BE CH DE DK ES FR GB IT LU NL SE 

EP 423283 A 37 
Designated States (Regional): AT BE CH DE ES FR GB IT LI LU NL SE 

JP 4500582 W 1 1 

US 52471 90 A 1 2 Based on WO 901 31 48 

EP 423283 B1 E 21 Based on WO 901 31 48 

Designated States (Regional): AT BE CH DE DK ES FR GB IT LI LU NL SE 
DE69016345 E Based on EP 423283 

Based on WO 901 31 48 

US 5399502 A 12Divex US 906341 17 

Div ex US 52471 90 

ES 2070320 T3 Based on EP 423283 

JP 10092577 A 1 3 Div ex JP 90506028 

JP 1 0092576 A 1 2 Div ex JP 90506028 



Abstract (Basic): WO 901 31 48 A 

An electroluminescent device comprises a semiconductor layer (4) 
whicli is a thin dense polymer film comprising at least one conjugated 
polymer. Contact layers (2, 5) are arranged in contact with both 
surfaces of the semiconductor layer (4). The semiconductor layer (4) 
has a low concn. of extensic charge carriers so that on applying an 
electric field between the contact layers (2, 5) across the 
semiconductor layer (4), charge carriers are injected into the 
semiconductor layer (4) and radiation is emitted from the semiconductor 
layer (4). USE/ADVANTAGE - The conjugated polymer film (4) is a 
reliable electroluminescent semiconductor layer and can be used in 
large area displays. (37pp Dwg.No.2/8 

Title Terms: ELECTROLUMINESCENT; DEVICE; SEMICONDUCTOR; LAYER; 

CONJUGATE; POLYMER; ELECTRIC; CONTACT; LAYER 

Derwent Class: A26; A85; L03; U11; U14 

International Patent Class (Main): H01L-021/44; HOI L-029/29; H01L- 
033/00; H05B-033/14 

International Patent Class (Additional): C08G-061/02; C08L-065/00; 

C09K-011/06; H05B-033/10; H05B-033/22; H05B-033/26 
File Segment: CPI; EPI 



DIALOG(R)File 347:JAPIO 

(c) 1 999 JPO & JAPIO. All rts. reserv. 

05809476 **lmage available** 

ELECTROLUMINESCENT ELEMENT AND MANUFACTURE THEREOF 

PUB. NO.: 10-092576 [JP 10092576 A] 
PUBLISHED: April 10, 1998 (19980410) 
INVENTOR{s): FRIEND RICHARD H 

BURROUGHES JEREMY H 

BRADLEY DONAL D 

APPLICANT(s): CAMBRIDGE DISPLAY TECHNO L LTD [000000] (A Non-Japanese 

Company or Corporation), GB (United Kingdom) 
APPL. NO.: 09-116158 [JP 971 16158] 
FILED: April 18, 1997 (19970418) 

PRIORITY: 890901 1 [GB 89901 1], GB (United Kingdom), April 20, 1 989 
(19890420) 

INTL CLASS: [6] H05B-033/14; C08G-061/02; C08L-065/00; C09K-011/06; 
H01L-033/00; H05B-033/10; H05B-033/22; H05B-033/26 

JAPIO CLASS: 43.4 (ELECTRIC POWER-- Applications); 13.9 (INORGANIC 
CHEMISTRY-- Other); 14.2 (ORGANIC CHEMISTRY - - Higli Polymer 
Molecular Compounds); 42.2 (ELECTRONICS -- Solid State 
Components); 44.2 (COMMUNICATION -- Transmission Systems); 
44.6 (COMMUNICATION - - Television); 44.9 (COMMUNICATION -- 
Other); 45.3 (INFORMATION PROCESSING - - Input Output Units) 

JAPIO KEYWORD:R002 (LASERS); R003 (ELECTRON BEAM); R01 1 (LIQUID 

CRYSTALS); 

R012 (OPTICAL FIBERS); R044 (CHEMISTRY-- Photosensitive 
Resins); R096 (ELECTRONIC MATERIALS -- Glass Conductors); 
R1 1 5 (X-RAY APPLICATIONS); R1 1 6 (ELECTRONIC MATERIALS - - 
Light Emitting Diodes, LED) 



(i9)02|cH»fF/i' <jp) <i2> ^ H *^ 1^ ^ ^ (A) iumwom^m^^ 

#§1^10 - 92576 

(43) ^HH ^ffilO*p (1998)4^105 



(51) Intel.' 
HO 5B 
CO 8G 
CO 8L 
CO 9K 
HO 1 L 



33/14 
61/02 
65/00 
11/06 
33/00 



F I 
HO 5B 
CO 8G 
CO 8L 
CO 9K 
HO IL 



33/14 
61/02 
65/00 
11/06 
33/00 



imt^ m m^^<o»25 fd 



z 

A 

12 M) 



jmM\ztgi< 



(22)fl}iHB 

(32) «3feQ 

(33) «5fef8^aS 



f$079- 116158 
«f»¥2-506028CD:5J'f!l 
spJEK 2 ^(1990)4^180 

8909011:2 
1989^4^200 
-f^U;^ (GB) 



(TDtHHA 597063048 

{r>:fVyz^ 7*^:xyw 'ri7/ui? 
- U^T'yH 

-f^Uxa, ir>:/Uyi? f— 1 
2i^x— If— X-r— v'3> CI— H 13 

a2mmm 'n^-u- 

OX-T^T— J^ v'-v— D5/^ n— H 
6 

(74)f^A BUS (m«) 



(54) C|g9IO!)«»3 «»%3t3»i'^J:t^^®SBS*^ 

(57) [mm] 

ndMif^M 3 (D^miZP PVm4^ 100}6''e)300w 



7 



7 



(2) ^#M^10-092576 



[{k 1 ] 




y^h^>^^rz'<t:^h^'» . i\u^y {nm.\z\t.'!SM^ 

«^njiy,±cD§^a5:WtTViTfej:</0 w^u (p- 

7xr.l/>t'-^» [PPV] T-^^Zi^^f^tT 
CfS^Jl 3 ] mim. 1 2 fEiEOTlll?-%7t^T(cfe 
® ro^KM iCi^— ^ <^ -5 :i i: €r4#M i 

T(-*5l^T. *S#'J-7— ^'1 e V;5^b 3. 5 e VWig 
^ft co^a L ^ 1/ ^ffl ^ii^-r ^ CO tc * ^ d i 

y ;^ -> A i ffi i <7) ^75^ b -5, l¥ 6 ilS? S n -5 C i: 

[W3i?JS8] tmmeMmoin^^^m^iziii^r. m 



1] M*iS 1 7^S5coi.^-rn75McffiS?W«ll^ 
^^{c*5t.^T. ^L*3j;?:;i'm2c;)«?^ftAJ$M)lo'>^t 

(cEB ^ nx -5 c i it ^ r 1/ -r 0 

15] '>/j: < i 1 a(?5*tS7t^ U ^ 

HmLfzmmi$-^^')^-^Mi^'.z1]amLxm^yf^')-r- 
^:t^-r^XSiCJ;oT*#:±icf^*S-l±. ^ 1 CD^gg4 

LT. ^2(75jgfi4)lCDilM^fi1lfE¥#<*)lC0^2CO^ffi 

7}^u v-Mt!)^*. m2(Dimm^^i(DfmmiztiLxiE 
Mmr^\zm^=s:A^ii-^t. n^^^- ') ^y}<^mi^miz&. 

A^tiT. ^s^mi^MA^'h^m^fji^n^.iiolz+'T^iZiS: 

T', ^mm^±izmmmi<nm^iixm»m^i^m^i^ 
x'fi^m^^mss.L , miw, i (r)m.miximm±izm 

(W*Ji 1 8 ] 1 5 7!;ie 1 7 (^Dl^-rn/S^fCfg®^ 



fftPjg^ 10-092576 



u>t'ziU'» [ppv] commi!^^^^)-^-x'$>^zt 

J; b rj: -5 ^3i^ $ n ^ C i: ?r !f#fli i: T -S 

Ctt*3S2 2] M*isi 5 7!/Mi 9<Di.^-rnt^izmm<n 

2 (©^fliH^^'SE^t-r >i?':7AT^S c:i:$:4#flii-r^ 

fiO. A^-::>|g2«J«fl4ll75^7;U5-'^A< ^*3j;Dimft 
-f > V -^7 A t. /'j: -5 ^75^ b iltR ^ 5 -1 i ^ Wsi i: T 

fC cfc o T#« $ n ^ C i: i T ^ «^%7t^^ 
[«*J«2 5] iilRJl 1 5 7!iM2 4C75i,^-rn75M'fH«!cro 

[0 0 0 1] 
[0 0 0 2] 

[ti£*<;)Sffi] (EL) m^\t. m.^<n^miz 

^ *3 tt -5 tlSS<]iM^ {C*t-r -5 f'^ffl « . 

i}i##:c^ffi?ft-r -S^StJ^ e ii^#f*:iC?£ A $ - IE 

G a PiJcfct/lHUIincIII ]K-Vj^iiiag{*?:afigi-r^% 



•D. ^LTM^^^^i*:cD4'. Z n S(cafe#;k:/d:^;>775^ 
-XA(D-m'<t. ?i«l?-T(c4ol.-'T. ^##:$iloTl 

[0 0 0 3] ^m^m<7i'p. 7>h^±>. ^')u>. 

^LX:nn^-.y(DJ:ot£mii^i^^m6j-^ (s imp l e 
aromatic molecules) Hx U ^7 

[0 0 0 4] z:n?>cO'Wf4«*ffliic75Pnm'S:iLT(s> 
z n s iimmz^tL<i^mm^=s:X<iiii-f}^ioi}\ 

(D^mM t9.M&Xn.li^m (current-inje 
cting electrode layers) L(D 

m-^fimmuztxh^. 

[0 0 0 5] ^mm<^Wmut<Dmmt. mn^m 

f}^m.>if)^<. ll*g^aL^<. 4B=fc6<JlgPJgfi4Il (top 
contact layer) WSfi't/f i±l(cit - 
t ^' T ^ V ^ i: 1/ ^ 5 ^ ?|J «: * O ^ o 
[0 0 0 6] »ia('acK$n/:5?#Mt^!|*)C9 7>i7 5 
:3. T -ya'JX. 'vh (Langmuir-Blodge 

t t) mm^nimf>-im<nffun<n'^it, m.m^n<n^ 

[0 0 0 7] 7> h7-fe>*|lifflL.75:«#%7t^^i^- 
3^^ffl^f#B^3, 6 2 1, 3 2 1 ^tcPfi^^tlTV^-So Z.(D 

S t V ^ ^ ^ 115 ^ W L T 1/ ^ -5 , 

[0 0 0 8] ikB^Ltzm^^mmLj^otLx. ^mm 

1^4. 6 7 2, 2 6 5^a. %7t)li:LT-il«jfi*<" 
[0 0 0 9] b;5^L^£7i':b- mUE—Blf i^fcffiS^nT 
[0 0 10] 

[^aj75^8?!*tJ;c)i:-r^sII|] SfltEO^iB 
^**^tC[llii-r-5*\ ^L<«'>fd:< <^:fem^fS^?K•a■ 
[0 0 11] 

^m2(DmMmtti^if£^m.^^^Mf-xS)':)X. 

^2CDmmm^micot$Mmizn 
LxiE\zr^^oiz^mw-m^ifi-Lx^iii<tL<^2<D 



(4) 



[0 0 12] &mjimMmf}^im.^=¥-v)'r 

n ;u ~ ir > X ^ ^ d i ^ -5 i 1/ ^ 5 §^ 

[0 0 13] *tS5f;'jT-^nsfttsa:'-=.nTi.^-5« m 

■^T^m.mmf)^mT^rzib\z. ^(DmrnAmz/t^n 
^m=F-yiE?iM<Dm!$.^mw^m\z^ti^<nT\ 

in i>-rn(c-t±ct. BJc-j+iit^iftti^ 0 2 9 4 0 6 imza 

tt. 7t^'Sli'/j!l^;5^*-^ntC ct o T5S[® $ n-5 CO T S 7t 

[0 0 14] *^BJtC»^^^(C*3[/^T. *S1^'JV- 
(Coniugated Polymer) IS # U ( p 

j^^AS^S (first charge injec 
tion contactlayer)(S. — #J«^ffi 

Tig 2 coW^^ffi ASM^ (second charge 
injection contact layer) 

« T ;u 5 X -^7 A g ;t tSil -e ^ -s , 
[0 0 15] f&onmmmiz^^^T. ^^^a4tu•7-«p 

[0 0 16] $ 6.tz:?'JC0^Sgffi«TtS, *S7l^iJ^-« 

-So 

[0 0 17] cn€.co^SSffi<t«. ^ UI^MJl^>^i.^tt 
^2^S!!>)iOct^<;)i^T^75^^S«!C«)iL. PPV©7^ 

ffls ^ «)■ -r ^ c i: ic =fc o TiifiX $ n ^ o 

[0018] iltClJ. At^ ij v-M«. «ia 1 0 n m;5^ 
b 5 m(7)^H(7)l^-7'j:JP$€*L. *tS4^'J^-«l 
eV;5^e,3. 5 e V<7)^iaTi##1*/N'> K=f A- -y 

[0 0 19] i^mmm2<n^M\z^t\.\t, '}^fs.<ii^ 
1 u -7-75^ e^^c-sfiti^s^Ea-^^^McDjet^ 



HntS¥3S^*:li 2 COSB i t T Sa -o 

n.m^^'^'^ti^^m-w-mxz^x^nx. ^m-w-mi^'^'b^ 

[0 0 2 0] ft^S7}^'JT-i:^i, :ltU V-i7)3E#l&(rvfi 
#® ftffc L ;r «^ H ^ ^ U -7 - !C 

[0 0 2 1] ^<7)J;^fj:;J^'J ^— «, R. H. 

7l/>FtCj;0. Journalof Molecul 
ar Electronies4 (1988) Janu 
ary-March. No. 1, CDlg3 7H~^4 6H 

[0 0 2 2] *%B^WSfigi:Aj:^;<;^;- XA«. JiATtT) 

IEO«?^^-v'Jir^ffiAL-. MWJg^liti, 4^UV-SS 
lCft(7D«?t4^-\'U"r€:aAT^o ^nbC75«it4^^ Uir 

$iifiKf^fc46tc. IE<75JSMJlttigi.^ti:»MS!c$*-r-5 

H ^ffi A-r -5 C i: ^ -5 S (S K - y^^^^ 
^ (doped semiconductor)75'>blS 
^^fn-2)» IE<^S®Jl«lE?LffiA«;is^. ^J;^ti', 

EH JPf-S C i (C J; o T # U ^ -iji#f* iC« L TIE iC $ n 

[0 0 2 3] BffScoxUi/ h ajl/ = t--b:>X-&±-r'S>Ac 
*tc«. ;l^'JT-MttlN%7t14ll.^^'554^-i:>iLTf^ffl 

-575^?>T^-5>, 
[0 0 2 4] '>;^j:< it) 1 m<S^?£A**IC 



(5) *^Fj^¥ 10-092576 



[0 0 2 5] ^a^UV-cTDMtt. »miZ><t. 

(i) ^'jv-ns!^, sffi, ^?atcs 
5pt L TS^-e s ^ ^ ^ T * ^ o 

(ii) 4^iJv-M«^if?5:Ttfi)liOFB^(75««'ffi. 

{t (C*f T § ffiiatt ^ W -r -5 ^ T S -5 o 

(iii) iS^FBl4i:i«Bl#,tc J: 

[0 0 2 7] :^^BM\zg^.^'mmmm(D-m^^ m 

[0 0 2 8] *S4^'J-T-JJi^i. »miZift. TfS5C0O4^ 
U (p-:7x-i/>t^-l/» [PPV] TSO, Tie 

iCtC^BV^T. -7:1:- l->^tl, it^^glCJ^; IJT&^ffiiL L 

[0 0 2 9] 
[it 2] 




CM s CH 



(1) 




CM s CM 



[0 0 3 3] 
[ft 4] 




Cll = CM 



[0 0 3 4] 

[its] 




CH = CH 



[0 0 3 5] CtlbCO{-^ffl^^^fe^rctuf5:7x- U> 

mizmi^ximLrzmmo:> i &^\^^t^n&.±(^^<^s 
(ii) y :iL-i^>m^y ^ >mfj:E<7^mMmjf^izmmr 

[0 0 3 6] 
[ft 6] 




CJt = CH. 



[0 0 3 0] #U (p - y'X- U>h:nU>) ^bH^# 

^ytM^<^^-'j'^-B:tLxi^m^n^<DizmLx^^ 

[0 0 3 1] jy.Tfc^-(;)i;^;:£l^#f*^c7:)ft§l^']^^To 
(i) it I co:7ic- U>S^^^S^f::H#}^x.^. fi^y 

[0 0 3 2] 
[ft 3] 



[0 0 3 7] mti<^t^^^ ±my^>mhy:r.-ly> 

m\ztiLxmzm^rzmm(7^ i ^^i/^ti^nj^±c75^(?:> 
m^^&^^i^x^ji^K 

(iii) §^C0:7x— lx>S (SL<t^±ie (i) 
(ii) tc^i/^TfJi0Jbfcftk(7:)^^) a)iofc.^5-^L 

[0 0 3 8] 
[ft 7 ] 




[0 0 3 9] 



(6) 



#§^¥10-092576 



[its] 




CO 0 4 0] 
[ft 9] 

r 1 




[0 0 4 1] ffffSfilititfCtSUT. y«2, 3. 4. 
5. 6. TSr^To 

[0 0 4 2] mmiz. cnb<7)Sj^ttHfifEa^cDB^s 

[0 0 4 3] cnewffl-^cDS^C^P P V|^ig#:«S;5: 
-5 i)£##:x:r^;U^-4^ r y^^T ^= C CO C > \t±-^ 

[0 0 4 4] ^'ii^^o-^-mitmmmx^rz'^tmmaT. 

[0 0 4 5] Hfff5<7)#aro P P V|j|##:)!i(i. g^^/cCT. 

[0 0 4 6] — )Stc. Sfstctt. 7.)V'r--'yL.m.mmw- 

(II) cfci9fe^^Sj^!«iC?=f-r-5i^^a75^ii5 1.^:1^ U-7-flfl 

•S C i (c J; o T WfiSjg !« tc *t T -5> ^ |g 46 ^ :i i 
[0 0 4 7] f^S6<](C(±. (7X- U> t'r:U>) 

(II) tt, a^m-m. 7Kx^/-;i/rlrS, ^L<si^^/ 
-Jl/4'-tritHg#:4^U-7- (III) \z^i^-^n^. ^cD«fc 
^l^cyU-'t^U V— (III)CD?^f^ii. rh: h U-v'X hiiaSCO 

ii) fc ^»^*:jgm:rffl t. ^ b nx I. ^ -5 -isw ?i X e > - a 

^#6tlfcH5^#:#|J^- (III)M«, il^^'J 
2 0 OX:t^<b 3 5 0"C(7)ia]SiCiP^-r'5C<i:(C<i:0:nU 

(7x-u>t'xu» ( I ) tcteft^n-s. 

[0 0 4 8] msi* (II) w{t:=¥:&^. ^(D^m^ (II 



mfi^¥F\t.. sum. m?Li,-S.. D. D. C. Bradle 
y (CJ:-5 J. Phys.D (Applied Phys 
ics). 20. 1389 (1987) *5J:LN'J . D. 
Stenger Smi th, R. W. LenziG. 
Wegner!Cj:-g>PoIymer. 30. 1048 
(1 9 8 9) iCfStS^tlT 1.^-5, 

[0 0 4 9] (7xxU>k'xU» Mtt. 1 0 n 

m;0^?. 1 0 wmCDil$Tf#bn-SC:i€rl,ttlL^Co Ctl 

1/^, P P vaStt. $<] 2 . 5 e V ( 5 0 0 n m) 

T^^i^^<i:^i:SJ^:^■t^-r■3 o ot;^Sj§T5SSTS 

[0 0 5 0] SfIlg#:^UV-COiISa^acSLT, Sft^ 

sjt;?)^ $ b 4^ wif i£ * ^-r ^ c t < m-s^^ ic 

J; T itff T ^ C t ^ {C r -5 Z i tc =k o T«*4 

'^^^ajtCiil.^T. <£ffl-r-i)BylE'»:4^U v-(i-:;T;i/4^Jl^ 

U x^n^^t^x > (tetratryebrothi 

ophene) ^il^xm^Ltzhd^^mz^tSo 

CO tflig* tt^t tc J£iT <?) iC S^-r * ^ fSiif* !C (^ffl 

■r ^(7)(;»ig/i p p vM ir-So 

[0 0 5 1] ^niy.y^CO®S^£^fcS#UT-(73fli^ff^RX 

[0 0 5 2] ;icoM:^«, 5. 6 -->*fc: h'n^->->i7 n 
'\4^-tf-l. 3 -vX>(7:5fe(t^MiC-&fi!c$n^lS#i*: 

^i^i: )VfMyhm^&.m-t^:ih[z^^xm^\.X 

CWTi^U (7xxU >) WSjgfi. B a 1 1 a r d e t 
a I. J. Chem. Comm. 9 5 4 ( 1 9 8 3) 

[0 0 5 3] 4^iJ-7-HtllE#:;#^«. #«ttS«±fC?» 
UMiLTX t'>n- K$n. -^LT-ecWfgilCsj 1 4 0 
"C/i^e, 2 4 OrroSgia-e^JfflS^tlTftS/t^U (7xx 

vy) Tro)-7-\zii.^-^n^. 

[0 0 5 4] t'x;i.^L< «i^x>mftf*;^ffli'^-S*S 
-& S Ac 7 x X u > =1 7t^ ' J -7 - $ f# ^ cfc ^ ( c ?T ^ :i > 

[0 0 5 5] '£>S;S*tS;}^U v-Bi^fl^BX-r^Aci6iCfie 

tc,^^ L 7tg:^7'iPMS<75#ffi{c <:k o T * -S 1. UJfttS:* 



(7) 



^#r^^l0-092576 



X pJtgT ^ ^ S Ac ti^mnX pj t^T ^ ^5 75^ CO I ^T^n/O^ 

(a) #U (4, 4' -v:7x- U'>v>^x-;Ut:-U' 
» [PDPV] ^i. fM:^COt:- U>COm^;0^'^a:->lU 

(b) (1, 4 -:7x-U>- 1 -yx-;Hf-U 

» i:4^U (1. 4 -7x-U>vy^x-;l/eilU» 

Dt!;i/. ^y^Ji. ^y^ji. iro 

(e) Zf'^Jl^^Dhj^tr^TJl^Jl^^-r^^^'J (2, 

t^ig^fSnxpJtgT^^o 

(f) TJ^'J (:7xr:;U7ir5^U» ti^li4^c07K^IH^ 
7^>^*7xziji/Stca^^n;t# U T-tr5^ \yy<7:>mm^'C$> 

[0 0 5 6] 7fs^)'<'-o:>£^9umx^^n. a^*i4a« 
^^^\zr^rzi^izm^yf-'j'^-tm(D7f.^]'r-h(D^s 

CO 0 5 7] *tS:#U v-coJIi^^iS-r'Scotc. ^OJ: 

u-f ->3 yL^^mtmi:'7^^'tn&.±iz:kt^'^^m^^ 

[0 0 5 8] ^mi^m^^^m\^. mr^-otz/^yi'^^ 
y 'y^jizsy^rz\t^^mnm^^r^yr^') -r-m^^ 

^^mfSi^ti^o m-^mit. ^r^^j-^-mo^mm^n^^z.^ 
-Dxmf^r^z.^^^x^^o m^(^mf)^x\zy^rz\t\^ 

{■^m^n^m-^. ^t®*:u-T— .(osiftx^tCctoTi^ 
7!)<^m^\z'^n^(Dx\ ^<Dm(Dm'^z.<D^iznm^ti 
rzm^mm'r^:ztr^<mm\zi^^r^z^^^x^^o 



[0 0 5 9] 

immm] 

T(D^'D\zmf&Lrz. 

[0 0 6 0] ^'JA«, mimm<D:E^^rz 

\t. n-^^'r'im^:^^^xi(7:)±.mizmi(7)m^mxmm 
m2^mi^Lrz. m^rnxmrnmit. m2 0nm(Dm^ 

<Dm'^i^^fz^(Dyr \^^'^X{7^'^\^LXT)V^ZL0L. 

^mmm^itxmfS.Lrzo mt^y^ \^^'ry.^^mmL 

rfiz^zm)^^x$>^/^^-y'^mfS.r^. n^nrzr 
ji/ ^ - o Am^iixmrnm^^^izm^^^mmitrnm 3 ^ 
mfS.'T^rz^iz^WiZ-^^Ltzo c(D^oizLxmmi 
xmrnm^imf^Lfzo 

[0061] 10 — 25 go:} y —ji^zzD^ 1 gcon"- 

'J ^-rlSco P P VcDtfj|g|*:;< 37 7 -Jim^&^mMco'^ 
^mwzx\dyzi-^^ y^^Lfz. :zn{t. .^^SSo 

«i#LT5 0 0 0 r. p. m. ^TcDiiSTttc7)[H] 

Mint ^z. LIZ j:-DxmfS.^nrz. ^^kiz. m^nrzmm 

XI 2mmmmLrzo cco^saafcjzor. miW*4^'J 
-T-tiPPVfc^^^nfco f#bnAcPPVM4tii 0 

0f)^^ 3 0 0 nmcom^x^^fzo iZ^^m&.f^<^^cof9 
■^^mo:)ziyy^i^ yxizJi'oX^'^L. TISti2 0n 

0 nm^^^ 1 umcommx^^o 

[0 0 6 2] 'Alz. m2(7:)mm^xmmm5^. ppv 
yv i^^y-^x^^nmrnmLx. ? pvm(Dm:^± 

>^^|S:L, ilii2mm. P^llif 2 mm, 1 5 

fi4)itca^ic:iHiteLTffML;to m20m^&xmmm 
com-^^t. 2 of)^^ 3 0 nm(Dm.mx$>orzo c:*^^^ 

fc L TX?Lffi AllEfitB ^f^fiJc U 

[0 0 6 3] m^mxmmmoo'^'pf^K i-o^t. 
m^f-o^^^mzmmizm^^^m^T^^^^^^-^^fz^iz 

X\t. Z.CDZ.t\t^. mL<{t7)\^^Zi^L.(Dm-f)^3 0 

mm&i.T<Dm^x^^m\zr^^n^o p ?vm(Dm^^^ 
m2 0 0 nmcDm^FizmL. m^&x^^L<m^:^y^ 

hn;l/^T-iz>Xco^?gfc^'raL#f.^«J±^.l> 1^4 0 
7f-)\^hX$>^o :i<DMJ±\t. 2X1 06 V cm-^(DL^ 
V^S^^BlJPT^o 2mA/cm2 cT^ftfirt^JStC^t/^ 

X. ^mmcon®^&Lxfj:^n^^yt\t. wMo:>mm 
^^T, mmxM.^nrz. m=?-(Diht}^it. iookhz 
^x(Dmi&^\zm^t/v^{ki¥h^ti:^'-^rzo zcDzt 
m^^^Mf'<Djt^^mmmm^zm<. lo-^^^ 



4$^¥lO-092576 



[0 0 6 4] m=F7!}^Stiit)^ii.fzt^^. ^^'E/'^ny. 

^LT. aij^^^s (2ot;) iL. ^^m^=^^r?> 

0. 1 5 e V7i:ltS:^j:oT6 9 0 nm*^^ 5 0 0 nm 
(1. 8eV75^5,2. 4 e V) (DX^i' hJl^^mX'^yt 

[0 0 6 5] «#%7t^^/lii:t-CT{g(.^tt»^m** 

^mmr-$>^, ^rz. "njg F-r" v-co?i 

[0 0 6 6] m.^^^miiit^x^^M±mm^'S:^r^ 
<DXiEJi&.xmtLxm^^i<r)izm.Lrzf&(r>^mfit, < 

Me itt^^it;}^ 'J -^-B i (OFB^iz^fiES z: i: !C J: 
■3 TiE?La All ^fl^S^-r -5 Z t T ^ ^ o 
[0 0 6 7] BflfEMiSI-K, ti,TcD=t:^(c{^#-r-5Cci:75^ 

a^Ptc^fc^T(D^s«, mmizjziQHm^it^ z tt^ 

D C ^ /t « R F X/t -y ^ ij > ^7'ffi43 J; t*- A 

•&#I75^ b n -itj(«#*ffi J: o T?T ^> C i tJ^T € ^ . 
[0 0 6 8] JSATta. r:ne,0«|Jf$MoAc«iti^<75enj 

[0 0 6 9] 0-8mb a r (D^—XE.f]0:)iS.^ 

^^yymm^xmmr^, :L:ixmmr^±x(D{imm 
izmt. &m'<t7K'^L. ■^mz{^mr^. Rmmz\t2 

xiO-^mbar(DmmS.tl(D^^T(7iR^mzO. 1 
:t>- f-AX/t-y^ U >i/{C=koT, f^^WiC 5 X 1 
AmiiSi^tlfz. R^mz. 1 0 0 nmcOil^fl-cfcoT* 



[0 0 7 0] cne«si«. x^4o=fct;i'm^)??*ff?iiJS75^ 
[0 0 7 1] ^jk\z, p p vji$±fe^jE^j 1 {cie^LXi 

\Z. 7;U5z:'^AC0±gpjg®ll$ft^6<]{c}i5 0 nm(7) 

[0 0 7 2] >I(75J;-p(cLT«^$n;t. 7 0nm«J¥ 
$(Z3P P V®i5j;y:2mm2 (Z)S'i4pI^$:Wr-^)fgifi^*: 
ro^mSril 5 *3J:6<I1I 6 (C^T, ^Ttfr^elJlT ollvyltO 
5 {C*3l.iTl<] 1 4 -i:;)it073^-5o 

±fEii]5g0ij2 <i:iwn;-e«)-s= i^m&mx\t., w-M'^z^-o 

<»:LTfPffl-r-5.±g(5^gMS^ffMT-5o .^«(3: 1 : 1 0 
[0 0 7 3] Ti^T-i/^Att. /jNe lif±^r*1^'£WT« 

«> co^g J: CO t ic 3:^ f -5 ira-J 14 75^' eir # $ 
tii), cn6coM*5|-co«8fi/lJ±*3J;L<«-W-%7t?#14 

r|g]5S0iJ4j CtlbOT^tiS^iiSMcDttSiLTftffi-r-S 
#H^M V U n > - tK^ ^^Jl:fe J; 6<IE corns i L Tf'^^ 

^^-t^^mmsmi (RF) X^-y^U >i7'irj;oTMS 

[0 0 7 4] ISffif -SR FX/N° y ^"J >i7'gg«2 00 
^'-y^y h*3ckU-'fS{*^^i^iny-y^'-*:WL, 8 cm 

(Ti^-f y v-mm.wmx^^^n^. %m-u.\%o x l 

0-8mb a r CO-^— XJI:^T^-5o Vi^t-hn>5' — y 
■y SiCSmmCOff^iCn - i "^x/NB^aitS 

-ti--5. ia*^f^{^lr$i±-5HfI(C 1 ~ 2S#FB^^IlX/'? y ^7 ij 

>^y-r-5::i{c=toT:itibco37-y-y h^jtftf 5) = 

ufeJ;t/A 1 S1ScoaffiiJCDSg;)^2 5 0~3 0 OtTiC^C 

^ii':>\zWMism(t^, asi^ger. p. m. -eiHllE 

TS. isEfflf^X/1'y:?'iJ >i^*'X}JO. 0 0 7-0. 
0 1 3mb a r C0J±;^)(c*31.iT 3 O^OOHi ^ati^A r 
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[0 0 7 5] ftenfci^B^aKs i «#^fe-es>^> 5 x 

1 06 ~5 X 1 qS Q cm(75ilSitffiSt**WLTl.^^o 
[CWJ&trL^«M^SK^-hiiJs7t«TfiiJ(c5:$ 3 mm. Pel 

[0 0 7 6] 'Alz. P P V)i*±f5IIS£^J 1 tCiH^tfc 

[0 0 7 7] ±fSIg*fflV>TSijlL-fcSf« 1 4m 
m2 . ->U =3 >-7K?gllC0)?^ 1 PPV11C0J?$4 
0 nmiDchzm^t-f Vv^^ABO)?^ 2 5 0 nmc^Dltig 
#:tcMLT#bn/t,^m^ll 7*5=t6<gl8iC^T« 0 7 
(C. JdA-'TTX (S?{t-f >v'?All^^'iE) 

n -5 J; 0 ^£ /£ b 75^ T * -5 o 

[0 0 7 8] ^^c. ::ro@<75l^jtl$(S35AWTX (•>U 

7;U 5 - All (CB€^ A/i 31 <!: ^I^^i' ^T*SS0iJ 4 !C*3 
\-^^^0\zm.'&\^fz. ^<]2 0 nmOI?S<»^±H?:*L 
[0 0 7 9] ^^«?iJ4<75liiI:'7ffi«. *S£«?1J2*3J;6'^"^ 
Sg«?i] 3 (Cin L tz.\m.m ic iSffi f ^ c: ch A^'T? ^ ^ o 

[0 0 8 0] '>')^>/7\^mm^J:zs^ yi>^L.m.\t^ 

>-:^'!7AXX' (I TO) S:^fi!cT^3i:;5^'#x.iE)n^, 
[0 0 8 1] ttiWffiAfgfflHWff^cDjlJRlS. ffli'^^.n 



(T. J . S k o t h e i m) ) (CBJilfCfSiK^nTi.^ 

[0 0 8 2] 'pfi< iit>i-::><nM^mxmmm^t. 

[0 0 8 3] »[ii^n^«#%7t?g^co-y-r x<Timm- 
•y-f x'!cj;-:5T?^:£sn5, ^^Ox-tt*. z.<n^o\z\^xm. 

SI 5 cm(7)->iJ=i>'i7X7r<75:3— T^^' > y^^'fTt^tl 
Tt^-5>= ^^\Z. /AV^S^ftcDU-xi- >i7**fT-5fci6iC 

^.n-i), fie-siT. h;i/CD®HOTSIi^WT^« 

[0 0 8 4] P P V U ^-ro'>7i < i =b ^ 

S L fcf* . fg't4«#^3tMis!c * r*^T 5 J* :?KS5)S 
^ff 5 «l ftifflS !C B ;^ ^ C i: € o Su^f* # 

^^ctiFn-n-xf >i/^fiEffl-r-5.0^^"P P VSrffiffl 

> ^M?>" Jcig iiJni ^ T S ^ U T - ^ S«± 

iP $ -a: -S) (C ffiffl T -5 - i: T^)^"!? $ ^ • 
[0 0 8 5] «^%7t^^««^5l^^^'SilS:oa*<^ 

tt^^Tt*^ (i>SB^9<75gS L iW-^t^ftHi: c 
[0 0 8 6] «^%7t^^««^BX-i'X7'L''f ^ 

7" 1/ -f L f^ais =fc xmm\zfm ^ p°^ii 

h 'J -y i7X-T h' UXMx-f XT'U'f . ^J-^ 
tcMLTV^^o ^hU ■y^X-THUX^f^'f XXU-r 



(10) 
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K ^ y ^ ilS^T ^ C t (C J; o T$iJ !3?-r -5) ^ i T € 

-5 U v - ^Ear ^ C i: d: o T Wig i: ^ o 
[0 0 8 7] ^Jx.tt'*i^:J^>y->3.4^- 

m<Dm.^:»^7.(D^mzm-Drf$.r^r^:itf}<r-^?>, 
^(Djzoizmmr^rzis^izi^. Hfiig#:#ij-7-^;f ux 

[0 0 8 8] mmz. ^myt^m^ 

a ^ rS/ S 75: i M \z ^^^^ $ -tt Tt^ 



~14H (1989^7^) \Z ^:i-y^tlJl • ^ > y yf 

->/N 7 {C cfc o Tie® c tlT V ^ -5 , 
[0 0 8 9] «#%?t^^7t2!l«U— y-'-<i:LTii9](C 

[0 0 9 0] mmz. yt^m^$>^^m, mfmowa^^ 

tsm-r^<. m&(DTm±'<zm.mm.^'^t>it^zti,zj: 
ot^mm'^zmm^ti^z.iiyj^^m^ti^. m<&.<DtimiL 

LTB*ro+f h V - < ->/N^ICcl; 01989^^7^(75 
"Optical Information Proc 

ess i n g" <7)8H~ 1 4 HcDf2®7i^*^>-5o 
[|2l®t73ffim7SlftB^] 

[01] *®#U v-$:iEI5T^AcJ6<Z)SJtvElit^^-r 

[0 2] ^^BJiC-^^^^^^^^roiStBSST^^, 
[0 3] J^%B^iC'^^«^%7t^^««liS0T^-S>o 

[04] m2mzj<izm3{ziim.-^nrzm^(n^^iiif}^ 

[0 5] *:%0JCO{l!Jro||JEffi.«!Ci^^fl:^%7t^^CD^ 
[0 6] *:%BJC0f|iiCO^flSaitS!cf^^«#%7t^^W^ 

«t tti :^ *5 =k ^ ^1- y 5 7 T- « -S o 

[0 8] *%Bjco$ 5,icfi]ico^sgSiii(c^-5-?-ti^'ni| 
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